) in the molecule were determined from the IR spectrum. The UV spectrum showed the presence of an a,b-unsaturated carbonyl group owing to the distinct absorption maxima at 242 and 322 nm.
1 H-NMR spectrum (Table 1) of 2 showed the presence of two methoxyl groups at d (Table 2 ) of 2 displayed the presence of two methylene groups at d C 32.8 and 36.5, a trisubstituted double bond at d C 109.5 (d) and 168.4, two methoxyl groups at d C 55.8 and 55.9, and a carbonyl group at d C 178.2. Based on these findings, compound 2 was presumed to be a 2-(2-phenylethyl)chromone derivative with one hydroxyl and two methoxyl groups. The heteronuclear multiple-bond correlation (HMBC) spectroscopy and nuclear Overhauser and exchange spectroscopy (NOESY) correlations shown in Fig. 1 determined the positions of two methoxyl groups and the hydroxyl group in C-6, C-3Ј and C-4Ј, respectively. These indications were confirmed by the agreement of the 13 C-NMR data with the calculated values shown in Table 2 using the hydroxyl and methoxyl substituent increments of the chromone ring described previously, 13) and the substituted effects in monosubstituted benzenes. 16 Table 2 . Consequently, the structure of 3 was determined to be 6,8-dihydroxy-2-(2-phenylethyl)-chromone.
Compound 4 was suggested to be the same chromone derivative with hydroxyl groups as 3 by the IR, UV, and HR-EI-MS spectra. Its 1 H-and 13 C-NMR spectra (Tables 1 and 2) Six New 2-(2-Phenylethyl)chromones from Agarwood Six showed the presence of an ABX coupling system [ . Two hydroxyl groups were located at C-6 or C-7 in the chromone ring moiety, and at C-4Ј in the phenylethyl moiety. The carbon signals showed excellent agreement with the calculated values, as shown in Table 2 . Thus compound 4 was determined to be 6-hydroxy-2-[2-(4-hydroxyphenyl)ethyl]chromone.
The MS, IR, and NMR spectra indicated that compound 5 was another dihydroxyl derivative of 2-(2-phenylethyl)-chromone. These spectral data for 5 were very similar to those of 4 except for the difference in the substitution site for the hydroxyl group in the phenylethyl moiety, with the former being a ortho-hydroxyphenyl group [d H 6.92 (1H, ddd, Jϭ1.5, 7.5, 7.5 Hz), 7.15 (1H, dd, Jϭ1.5, 7.5 Hz), 7.22 (1H, ddd, Jϭ1.5, 7.5, 7.5 Hz), 7.29 (1H, dd, Jϭ1.5, 7.5 Hz)], while the latter was a para-hydroxyphenyl derivative. This was supported by the agreement of the 13 C-NMR data with the calculated values, as shown in Table 2 . Consequently, compound 5 was established to be 6-hydroxy
The IR spectrum of 6, C 17 H 14 O 3 , showed a hydroxyl absorption band (3326 cm Ϫ1 Jϭ8.6 Hz) in the chromone ring. The only significant difference between the 13 C-NMR spectra of 6 and 1 was in the resonance for C-7: a singlet at d C 161.8 for 6 vs. a doublet at d C 133.5 for 1. This is consistent with the presence of a hydroxyl group at C-7 in 6. Thus compound 6 was confirmed to be the 7-hydroxy-2-(2-phenylethyl)chromone.
Comparison of 1 H-and 13 C-NMR spectra with those of 6 showed that compound 7, C 18 H 16 O 4 , differed from 6 only in an additional methoxyl group (d H 3.98) on the chromone ring. The 1 H-NMR spectrum exhibited two singlet protons at d H 8.12 and 7.14, which are assumed to be located at C-5 and C-8. The position of the methoxyl group was confirmed by the observation of NOE correlations between H-8 and the methoxyl group in the difference NOE experiment. The agreement of the 13 C-NMR data with the calculated values supports the conclusion that 7 is 6-hydroxy-7-methoxy-2-(2-phenylethyl)chromone.
The 2-(2-phenylethyl)chromones identified in this paper (2-7) and previous studies [11] [12] [13] were all isolated from the resinous tissues of the agarwood A. malaccensis ("jinkoh"). Such chromones have not been isolated from the nonresinous tissues of the genus of Aquilaria, except for the two 2-(2-phenylethyl)chromones that have been isolated from the roots of Aquilaria sinensis. 9, 10) The application of the calculated values described previously is very useful for the structure elucidation of new chromone derivatives using the only one-dimensional (1D) NMR measurements without 2D NMR experiments.
Experimental
IR spectra were obtained using a Shimadzu FT-IR-8100A spectrometer with samples prepared as a KBr disk. UV spectra were recorded on a Shimadzu UV-1600 spectrophotometer. EI-MS (ionization voltage, 70 eV) were measured using a JEOL MS-BU 20 spectrometer.
1 H-and 13 C-NMR spectra were recorded on a Varian XL-300 spectrometer. Chemical shifts were expressed in d (ppm) downfield from tetramethylsilane (TMS) as an internal standard, and coupling constants (J) were reported in Hertz (Hz). The NMR spectra data of compounds 3-5 and 7 were recorded in C 5 D 5 N, because these compounds did not dissolve in CDCl 3 . HMBC and NOESY data were recorded on a Varian UNITY INOVA 400NB spectrometer. Column chromatography was performed on silica gel 60 (70-230 mesh, Merck). TLC was carried out on precoated silica gel 60 F 254 plates (0.25 mm thick, Merck), and spots were detected by illumination with an ultraviolet lamp or spraying 2% H 2 SO 4 -MeOH, followed by heating.
Plant Material Agarwood was purchased from a drug market in Hong Kong. This agarwood was imported via Singapore from Kalimantan Island, Indonesia. The source plant belongs to the genus Aquilaria and has been identified by Mr. K. Gotoh (Medicinal Plant Garden, Kyoto Pharmaceutical University, Kyoto, Japan) as A. malaccensis LAM. A voucher specimen (KP-1979123) is deposited in the herbarium of Kyoto Pharmaceutical University.
Extraction and Isolation Powdered agarwood (245.0 g) was extracted 3 times with ether (1 l) under reflux for 3 h. The combined filtrate was concentrated under reduced pressure to give a brown viscous ether extract (36.8 g). The residual plant material was refluxed for 3 h in acetone, yielding the acetone extract (45.0 g). The ether extract (36.8 g) was adsorbed onto silica gel. The preliminary silica gel column chromatography of the ether extract of the powdered agarwood has been reported previously. 13) Rechromatography of fraction 6 (1.5 g) collected from the preliminary column chromatography with hexane-AcOEt (1 : 1) on silica gel (100 g) with hexane-AcOEt (1 : 2) afforded four fractions 6-1-6-4. Fraction 6-1 (457.6 mg) was subjected to silica gel column chromatography with hexane-AcOEt (2 : 3) to give compounds 3 (42 mg), 4 (18.9 mg), and 5 (71.9 mg) as well as flidersiachromone (1, 10.7 mg) . The physical and spectral data of 1 were in good agreement with those reported in the literature. Fraction 6-2 (570.0 mg) was separated as described above for fraction 6-1 to afford compound 2 (10 mg). Fraction 6-3 (430.5 mg) was further separated by silica gel column chromatography with hexane-acetone (4 : 1) to yield pure compounds 6 (17.6 mg) and 7 (3.1 mg). 
